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9 188 2 



imm i ] mmm i ciaw* r s y ssie^i^* 
*;«a«*^«iStt* *rr a - n-r 4 d n 

A. 

[ mm 2 ] K*|#* 1 ttSSBtti 7 S /iKSH 
■tSfie**3-H-f4il*IlEa«DNA. 

*. IMSH2iaa«)fcEO<0DNA. - 

t>3ltt1-4 1 5*gatf5ffiW*#t4DNAKfrJ: 0^ 

DNABrfrcfc 0*4. IS*fl4(clSt)i^ra-r. 

(PCR) fc:fflV^47 , 5^T-T*-9T, Kfl**2, 

3 4fc{i4tciEa3*ifct h K* f-v*;W5a««4i« 
S5tt*^-4ga«* 3 - H-T 4 D N A<7)JggE?iJ*>£> 

1 ) #ffi«*>*S # 15-3 o&mx-hzz b ; 
2 ) #ffl$+0)G-t-C<7)StJ£#4 0-6 0KTfc4£ 
2: ; 

3) &mm<0A, T\ G s C^qfli* t IMH«ltflife=Sr 
v^t ; 

4 ) &®i£|SJc9SI?it#l 0 0-100 0g£T&4£ 
t ; 

5 ) #^i#^)+^^«i2o^JsgHCffl*SW^iE?iJ 

yi^aeco4trattS:*-r4ga«s-3- h-f4 dna 

E-*«DNA*lBfl^4ifc*»<?>*4*iSKJ:->Tl! 

[BRCTI7] J2lT*>aHffiW!|: 5" -AGTCGGC 
CTGGAGATTCTAC - 3 ' (EJIJ#t 5<Z)igg 
#■^•6-2 5) *>J:lf5' -AACAACAAAAAG 
TGGGGTTT— 3 ' ( E?lJ#^ 5 <D&»*-§- 1 6 5 
- 1 8 4 OfflffiEFJ ) i W-T 4 D N ABrfr^fflJ: 0 «r 

4, mimenryJ-?-. 

[000 1] 

[aat±«Hffl»»] **iHJ±h h««K* ?v*jum 

a»£ 3 - K-$-43te?fc:|JW4 . 
[0002] 



4. k* f-**A44*«^»-c*9, i^tmmm 

». *HflaMK + 3yr7*v**>tt#M£fl: 

4. 1 9 8 7 a^ya ^a'xct) S i-^ y 
S ShakerH , S^cOimfific^ttK* f-r*^ 
(OjtfifF^WISiirJJWK-t-fx^ 2 3 7g 7 
4 9H (1987K "fr-fxy* 237£. 770 
K ( 1 987) , Ce 1 1 50g 405H(198 

7 ) N k* ^*)Wtt?&m¥wmm%mzmb 

[0003] JSLboJ: 3 fc:K* f-ir*;l<5aWi«WBW 

* 1/0*4. tuc* f-v*/ma«*3-Ff43ie 

»I»*B**4\ S>4v^ii^£0^Bf{=*a^itfE^-7- 

9 3 4. 
[0004] 

«5r3-Kt4afKi i ^tltt-r4C:t(=$.4. *JHB»i 

*«a**«flw-4. 

[ o o o 5 ] § <s>fc**»i. t hffymmmnxxm 
i»»ras*iW4fc»ora-5 r *fejir9'fv- 

t LT^ffl&D N A»f£-£ig«-f4 £ fc i> BWfc-*-4 . 
[0006] 

[i*H£IHfc*4>fc*>tf>3N8H *»H#fctt % JJEWf 

fiBKfta-H^cDNAfeJMIL. <e<7>iSSE?iJ£ 
ifc£l/C, ^TS/IBilWtJtjeW:. b 

?|J#^ 1 T'SSfU. 7 5 / ffilE^iJ 2r*-T 4 i 36«fflB U 
fc. 

[0007] OT, *«W*»MfcK«»f 4 . 
[0008] thfrSIK+ ^^^maiCBfieT 

OE?iJ#^ 1 T'^SfL4 T 5 y i!lS?iJX«iiST S y Kffi 
Mfcfi v l XtiffllScOT S y IS jW«o, ^*D^ L < It 

sm^tiTfco. lotMiiK* ^^sas^3 

-H-T4DNAT*4. *«BW)DNA*«h hfrfflK* 

f-^*/HEa«oflfe«att*3-H"t4WKtt» 

lUfiM^O (7) (CR« L/cSi i 0 BBS *ub . 



(3) 
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C 0 0 0 9 J *JWJfcJ: 9&£$fi/ct hfrffiK* f-* 

t b i> tSfrSttrcv^. £<0KHj&»MH&*»arJ: 3 tc. 
ClOcDNAtju Jgg#sf-l*>&i 18 2W-&H-1 18 
2 igS*f*><o$r4 . 1 3 ttfliRR»tiB&ff 

■f-KffiSU 8£*9 1 1 8 0a6»A> 1 1 8 2 

ff jtaeflHWcffi * . i <oisa#^ 1 1 8 o &v % u 

1 1 8 2«* * *<iTGA s TAAifcttTAGOWf 

ti?i> &w m\m i okas* 2 taRtaaHiji* 
[0010] S6-)T, *»«B<«te?ttTiBiat«fcie 

«S*lT04J:3fc:, tM«8311«»mRNAi*«0 
cDNA^'f 7*7 y «itf79-?/W^yr 
>f 3 yffiSrf "Jffl LT?#4 i t I.* 5 , 

SSttNUBm R N A c D N A 9 4 79 'J - ff£ 

t-fSPCRaiCiOs XJibhffig^JliNIflamRNA 
Sr ifiSHMN: RT - P C Rffifc J: 0 ^£NK-?4 

;t-§aS cDNA*fJfflLTTlB^)*ffifc:J:OSEH* 

[00 11] lo^rsyKfea-F-riaHyttWR 

tf. J: 3 &i£«i»D N A t>*?H)iaBHC-fr* 

4. ftoT, *5S«flfc:JliWI#^lT*Sii4TSyK 
[ 0 0 1 2 ] 3 6fc, HRfc4«Httt*^4^rf-H 

1 < axk txii 1 s yifcWrtn-stifc* 

-f 4 D N A fc ^igaKeilfc:** ft 4 . 
[0013] 75 yBWXWD. X^XtiSj^tci: 4£R 
ttli, fflitf-ttifca-H^DNAfc, Witf. 
Sffi-C^^tfatt jl^HRX (flitfNucleic Acid R 
esearch, Vol.10, No. 20, p6487-6500, 1982) iffitZ 

kG.tvmHsthzbifiv**. **mmiz&»x r i 
1-4. 

[0014] ffifimgtt£AR8li. mm. fUMcO^. 
r-y'DNA fcffiHWfc^jfc* 'J 7 M-f - K 7 9 4 



794 v-fc LTJJE^jfctu^ ^M-f-FfcHwc 
ATSiiro&jwniajH-a. #«^§*ifc««*>« 

#&7*9-?«b-M:w>4. to-tht. mmmz 

it. 5 0%<D$\3V--m®t LTSSI&*r&7T 
-^*#*L. ^0«05 0%*<7C^E?iJS:*-ri». 

ftfcr 9 - ? * jJBBf a*awt "frf 4 d n a t %&\z 

HBtt6fc«i:tt^W7'y7K»rtt636 t . tfc^««r 
%***-HR*)i*>i:tt>vr7'y -y|«»JSL«ri«fc: 

mm:Lihh. mzw.Tv-yt'U yy ? mfct 

4T9-?£i&V\ *3*U DNA^EUR-r*. 

[ 0 0 1 5 1 ihm>7 $ smmtz* BHSStt* 

a^±Hf^-(i. -f-^mffiE^DNABIrfrt^-ri. 

£k ;^>DNAKiv<oaaHeMaV"9--fXtt 

f4fcft^>jta*DNABrM-C*WXJ:V\ WittTE 

<aS»9 & ^Tf 4 D N A»pt t fliRfFjhBt9ttS9m 

4T-a$ix4^ai2?iJ2r^-r4 D NAUffjtt -?-ixm^ 

[0016] S»WifiK^taHftSii3tEM*^t 

flSWWra**^4aafcJoTB*»£fe*lT^Tfc 
J:^ik*D»L-CV^4. fi«P«a«^HRjeW««t: 

11 Ile,VaK Le uXliA 1 affiSOM^^ 

#Bi)»K«^r $ ;wmm<mm. xt±Ly s t 

*il4„ 

[0017] xminmiwzA&MMiFnzit. t&m 

Y*/H»e«t3-Kt4JMI8nfeDNAaVRN 
A*«£*ii4. ffid«r^hy>yi>y— tJ:4>'W7 
y -fe'- a ytO^frti , Mi. if. Sanibrook A> , Mol e 
cular Cloning: A Laboratory Manual, 2 ed. Vol.1, p 
p. 1. 101-104, Cold Spring Harbor Laboratory Pres 
s, (1989)fc!af{Sft£^£Slft-f4. Subrookfetc 

£*)%.mtix^i>£oiz. Sfp^xfyy^'xyv- 

CO^ftWi, 5 X S SC. 0.5%SDS, l.OmMED 

ta ( P H8.o) mmmmt®55x;, sxss 
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[00 18] bhfffjjK* f-**JM»gaW3Bgro» 
tHKSK* f-fr*;H|ge«afirP<ODNAtt. th 

AolWL W!L IHffltt, ffFlL It, ftfis 

[0019] thfrfflK* ^^^«ga«Bgfoy 

tfb httg^Mttlia, thj^<0H8J:tf«tf«nt» 
a»a«BfiK^>BMfc:WH«^N-f 7* 'J *W XT 4 D 

[0020] m-niEH*^ . 3 s fcii4 
t tjiast* 1 5«anaj:'c*4i t **» * i 

5 m iZLkX'htllf , #EH#*0£ft 4 I. v HiB 

?|J#^3, 2i3j:^4^ff4T'<0V^O*§t'S)-5 

1 n#4*5r< fc t ffiffl«rfc:tt-*«i: &4 . 
Sfefc, ±j*LfcJ:3C<aHi3i23&»feaiS3nfcDN 
ABrfr7"n-7*fc. hhiffflK* *+*;H«BB«Be 
^fctfaWJcW 7*y ^ XtittK* jfcMrv\l: 3 

#3!«F4*i*. 

[002 1 ] |Rje3*i*;MmttrVv&* s ra-ra* 

fr^K* f-**/MWB*»ffP0>cDNA»fM-S:, a 
SfcMRSJRfc J: oTfflRrf* i t fc J: £ . 

ifcti. thsaiK* f-**;u«a*aeF£*tJi* 

f45rffl^TPCR^jE5-fi : ac:i:(zJ:oT, Xo-7"£ 
WmthZthX'Zh. tUIKWDNA^OT 

ffiCiO. 7 , o-7*i:$r4-*«DNA*£rtW-*£i: 

[0022] 7n-7*ttflUB8fifc*iSfcJ: 9. «i 

4. WitP'Pfcffl^**^ HRtetHKSK* f-+ 



mmthkffittfxw th*r«K* ?-+*/i#ga 

nzstit^mziihtimk , ±£*w$fc>7-D-7'i: • 

y 3 >3$K ( 4 2'C~ 5 CCTvM 7*'J -fe'-x a V 

ifn\ o.ixsscrai*) tcio-rff^. 

[0023] flUtf , A#OlHI»ft>6tt!ai LfcmRN 

jaoMMHt t ^#»3ssws»*» feffit-t * arc* 

[ 0 0 2 4 ] b h§j»K* f-v»;MiaiaiB8fi?WP 

b h«fflK + ^A-^«ga«»e^^ss?ijx{±-5-c7)ffl 
mao-s^fc^^y^x^DNARfrtt. pc 

DNAWfr<GH£7*5-fV-fcl,TPCRfcffK HA 
■f^mRN A3&»i?>WHtf c D N A*<JSH§ni»*»S 

b h^^juffl^fciyb 

[0025] *#Ufc>r 9 -f V-(iE?'J#^ 2 „ 3 4 

[0026] 1) 7*54 v-<0fiSi6*l 5-3 08S. 
#4L<tt, 2 0-2 5fflTC*4ii: ; 

2) 77>(~?~-<n$<7)G (7T-» +C (v-hv-y) 
^)f)^* { 4 0-6 0%, #4L<li4 5-5 5%, «fc 0 
Jff4U<tt»5 0X"C*ftii: ; 

3) 7y<i-?-CDmmz-k£tllA (7f-V) , T 

(f?y) , g (/r-v) , c a-hisy) v^mifi 

[ 0 0 2 7 ] 4 ) S^^ill) 20«r7-f V-(C«J&f 

sbbfffflK* f-+*^affa»aeTo«Ha»iJ:<o 
rawioo-ioootta. »4L<ti! 150-5 

OOlgS, J:0#4L<{il 5- 3 0 0^ST$»SC1 
5 ) ^r^-f v-S#tf>rt»4fctt2o*>7 , 9'f v-IB 



(5) 



ttM¥9-l 9 1882 



[ 0 0 2 8 ] if t -?-comte . UT<m 0 X' 

$>4 » 

[0029] 5' ilT-^-?-: 5' -AGTCGG 
CCTGGAGATTCTAC — 3 ' < IWS-f 5 ?>ffl 

^#■^6-2 5) 

3' {IIT^-TV- : 5' -AACAACAAAAAG 
TGGGGTTT- 3 ' (K^]S-f-5<7)Jg«#^l 6 5 
-1840fflHEW) 

V*. Sfcfc. ±EOff*Lv^5^v-SrbbAMYfc 
m<VMa. Wto. S3«WcJ:"9«»Lfci!MtPCRr 
[ 0 0 3 0 ] 7*5 4 V^Eflj&«Sil*ltfrfflW>D 

ttffll*fc:tt-*ili:**. 

[ 0 0 3 1 ] $ fcfc, J^LfcHgfcftfcWfct J: d t 
I!Wf2 s 34fctt4*»S»»iRUMM»!l*. tb 
«SK* ***/M*SB«cfc#IWC>W r»J 74 X-t 

zmz&frz^xo^ m&mm. ems*, sgetwc 

[0 0 3 2] PCR<7)DNAgtej£KJ££EV>4*!;* 
5— fefJiJSSWtt^U tf (fclWfcttTa qtf'J* 
5— tf) £OT"f 4<?>#i?4 U\ PCROTWJ 
T^v-U^K (dATP, dCTP, d 

gtp, cittp ) „ mm*<mx'htii£ * 7 h 

[0 0 3 3] PCRfifcli. tCH+OmRNA^HH 

SftjtcDNAtr7-<v-i:^)r--yy^ =i?y* 
zmx'i&^ff. *»9ifcfevvctt, r--uy^{i 

3 5-7 OiC. #4 KJ44 5-5 5*C, J: 9$?4 L< 
l4ft5 0'CT\ 2 0ti>f,2^ #4L<J4ftlMr 
3. #y.X5~tfRJKi, 6 0-80-C. jff4L<J47 
0~75-CT% l~3#f?3. JR3Etttt9 0~9 5T: 
T\ 3 0»-l^tT3. *M?iVm&. 2 5~3 5@£: 
•f**>>Wff4U\ PCRRiKi. 7f>lR<9PCRJflg» 

[ 0 0 3 4 ] p c ree***. mm. &^<ry^mm 

cOmRNA^^IISSILJtcDNAO+fclfchSTffiK* 

^*;n»a«aew(WE^6«*. sib 1^288 
cor 9 -f ~?—&7-- y y ^ UciiMD n A^n^wtt 
asms*.*. RjsEftojgjs^r^'a-x^uryj 



fflS3»ii&mrf- 4 fci*Br3*u . 

[00 3 5] ffl&xt hfffllK* **»;HMtaKg)B 

warn* ++*ju&M&mtM*&i&ii>m>ti. 

[0036] #«fltf>«8Ub hfr&K* f-**/H« 

«ge«oDNAE^j^jfA-rs„ sjse&io&u: u 
- s mRNAyjKv-Ais^iKtt, mfls&axmm 

*v wtifcisr-r/wr* k * a - h-t sEWt 

[ 0 0 3 7 ] t h#r$K + f-*>*rt4Hte*<0»S(c3I 
£4*14. SBffl. Btft. ar/«?Uft!fe«?S±t- 

If, Pouwels Cloning Vectors: A Laboratory Manu 
al, Elsevier, New York, (1985)tfEI8$ilTV^. 

[0038] wm.mz\t. vymf&x^v^mi 
m. mm. ^mx^mmti^ttih. *ig>me>£ 

[0039] mmzmmm'm^MKff-ii. 

ii. PBR3 2 2 (ATCC3 7 0 1 7 ) <0*D^HJ|KO 
YyXS. H4fctt*n*»fea»S*l*t>«*«*4*l4. 
PBR322J1. ryt^U^&Vrb^^^'JyB 

SK* ***/HI«aiC DNAW, C:«0pBR3 
2 2<^^-|*|fcffA8il*. ffl«iPKO<^^-t 

14. CT^ff. PKK2 2 3-3 (Xx-r>. 
<D Pharmacia Fine Chemicals) St^pGEMl 

Xa>i/>'M. WV>0) Promega Biotec) 
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coo40] wLtmiEMimnm^? *-£«ifcfH 

-isVi— fe') , y^h-XTa^-^- (Chang £>,N 
ature 275:615, 1978 ; Mf Goeddel<s>, Nature 281:54 
4. 1979) 

7 r-v A P^tt-l-mfc I 8 5 7 t s 

-fctt. FpHUB2(*JSM*JMB9 (A 

TCC3 709 2) rttcff"*-*) &tfpPLc2 8 (* 
HMRP1 (ATCC5 3 082) folZfttl) tf1s& 
til, 

7 (Pichia) )V4 *<Xi S-feX (Kluyveromyces)<75 
(ARS) . 7Qt-?-^, ^UTr-/Hk<0fe«> 

fl*JHWt, bhfifflK* ***/W»Baittf>a»*fr 

HO*»*(Baf i n Wtt 6ffi<0 'J - r-EM i « £ 
*ITV*4. mUi Hinnen 

A,, Proc.Natl. Acad. Sci. USA 75:1929. 1978tlBtt 

[0042] mmwixim&mmmimmm^ 
x. mathmK* *+*;M«a**»3W-4£ 

x-z i> . «iL»fta±iffljia^^^ 9 -nkihffimL 

fcBWSii*. sv40'7-f^yyA. Wiar, sv 

40 as. tmuat^yHrn*-^-, 1^5^-, 

SDNAEflfcfflwc. «?|jm^±fflra?afll£9 

HU PUtf Okayama&tf Berg (Mol. Cell. Biol. 3:28 
0, 1983) 0*ffiT«HM-* 
[0043] *5M!*>t l»*r«K* *+*;HK5a«* 
lotftfrffitt. thSrfflK* ?-+*/WJffia* 
2-3- H-f s D N AEW**tfSBS'<? 7-X'BMm® 
U:tB±«ffl«\ bhfrffiK* f-**/H«a»#3fia 

»£J6tT. tHWBK* ***/l*«air*i8Stttfi 



t MWSK* f-**/MJffia«36«««tS«+t#»S 
[0044] *»»0h hffSK* *+*/HWa« 

flaunt hwhk* ^^msm^mm^ 

jWcSrfttf . t hSrffiK* f-v*;Hlffia*i#. *4 
[0045] 

imsn ut. zcomzmmizzmmz. a 
Tcommmte. imnmimza v vceh## 2 x-m 
tn&Bsvz. sss^- 1 osatE^j#-f 3 -ess 

mzfflm^4X'mixmm^th®mtfi:ti? 

itWTtt^v^fctt^fe^-CftS. 4tJ. TfEHSfeW 

X(Maniatis) ?n-- 
y^- 5*5hy-'7-A7A' 8l2Ji& ( 1 989) . 
• X7»>? • E««>*J6lcJ: Off 

ttg^BfflflaCHPl 34, LA-N-l, LA-N- 
2, LA-N-5, MC-NB-K NB69. HXV 

t htiftimmimH e P g 2 ii. a^?5f^«^ 

WfiOA^^riBTftO. HeLafeit^I MR3 2 
«±, MW&JJfiAW&QRtiEfr JapaneseCa 
ncer Research Resourcers 

BankiOA^'Tffi'Cftft. 

[0 04.6] (1) hh#^ffi»CHPl 34^) 
mRNAcOiiS 

ifalO? fl0khtte9ttNlffiCHP134lC. 18m 

10SolutionDi(4M rT—isVtti/T 
*-K 2 5mM ^lyithDW, 0. 5% if 
0. 1M 2-^;^7*hx^y-;P) SrjD 

1 COjS^t^L, 2 M ifflW- h \) ( P H4 ) 
2mljflx, SfPLJt. iXtC, *fiSfP7xy-;PS:2 0 

4 0 0 0 x g N 1 ^BBftfrLfc. JSiMft. *J15rS'JoS 
^fc»L, *<0?mt,Z3 2m 1 cr>Jii?S-Jl<£tial. 
malt:. -2 0X:tzimmW<Ztl l z£iORNA$:ik 
mtt. jf'C^Silc J: 9 EMX Lfc R N Ati . 8 0 %x 
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"OK 'J (A) £1rr*inRNA£#*Lfc. f$*%. 
«BKI«*{Cjtl!?LfcRNAt: % fi«2Xe luti 
on buffer (20mM Tris-HCl, 2 
mM EDTA, 0. 2% SDS) 
^fcTfflKSilTVV&O 1 i gotex-dT3 0$?£ 

HfcftU 3#IH*»U:. 5M NaC I'M 

S£l/1 OttflUx.. 3 7-CT'lO^-HKSL. S'lMr 
jSKJOmRNAfcte^l/O^SO 1 i gotex-d 
T3 0*HURL/i. EKLfcOl i gotex-dT3 
Ollwashing buffer (lOraM Tr 
is-HCl, ImM EDTA, 0. 1% SDS, 

0 . i m Nac i ) I/Z& jsiw*. mm 

©TKSriDt, 6 5iC?5^JIM8IfcltU mRNA* 

»ajtfc. ^ajt^mRNASrmst 

QMllZtmit:. £<9mRNA£fflVvt&TOcDNA 

[0047] (2) 3' diected cDNA5 

KZMhvrfim ( D n a Seq. 2(1991)13 
7-144) lei 9. JtEWtMWSSHafiCHPl 
3 4«9mRNA£JfllvC, P UC 1 1 9 Sr^? ^— fcf 
53' directed c DNA94 7*7 'J— £f£S8 
Life, CO^^JcO^ PUCI 1 ^BamHIt-f 
hiPst KOlBIt;. CDNAC33' 5|5SS<OS 

A LfeT* 9 * 5 K 9 4 7? 'J - £ ft* Ufe . 
[0 048] Jl<99>(:/9y-.k9*#&Kftl 300 
?n-y<^cDNAJgaiE?iJ£ft?tlrL;fe. ZCT)WS\Ltz 
7v->cr>*frt>. tbW&am«CHPl 3 4t*j 
v^T»J!«fcfBS LT vv& #i £>ftS 9 n-y SrSlR 

<0^a-4HSOWfSEafc*JV»TtHH$ilfc (Gene 
135(1993)265-274) jEfS^&Jltf $8 
T—f^y? (Body expression ma 
P of human g e n e s ) SrfiJfflLife. 
[0049] (3) thfflJB»fcJ:tfth#rafci$ 
JtS G S008740ite?-<O^<?Mliig 
t httSaWUBCHP 1 3 4i=*SWCttS«fc3BSL 
TV^fcifiSftl^n-yoioiLT, GS008740 
m^MtRUz. GS00874ffit£?att'MZ&l*ftJS 

LT. thWg^HfflflattCHPl 34, LA-N- 

1, LA-N-2, LA-N-5, MC-NB-1. N 
B69, IMR32. t MFMSnBttHe P G2 . t 
^WgS&WI*H e L a|ij3fctf>£RN A 3 0 a g £7 



y*y?\s>z{mLtz. *lx. tt-isL mm. » 

lu 1H6tt. fffK. BP. 168. MWi3|W>mRNA#2 

•/UA'-y^^Ait, 1 0m ^'jr-f-fe'-v-gy 
iSffifS (5XSSPE. 5 0%*;kk7$r-\ 5XDe 
nhardt' s. 0. 5%KTxA«iS't h y>7A. 
AOus/m ltir«fDNA) £2m;c.T4 2"C. IB* 

[00 5 0] 7n-^« PSttli. pUC 1 1 9S9B 
amHIt-f r-fcPs t I1M r-COHfcJfASflfcGS 
008740«€K^OPCRBffrt*®£i:LTs V/W^ 
V-df.yh (TVv-rAttl?) *flivvct?->fc. I^ 2 

7 4 0. l%h*ri'/Wifil^hy^A£-&tr5 

OOmlcO2XSSClCi:0 5O ,, C-C2III. 2 OftS? 

5 0 0ml<^0. lXSSC{Cj:y50'CT2|iI, 20 
4HSW*o»->fc . - 7 0 °CTM >"t V r 4 

u-y *jhwc 2 bism-- h 7 : J*yy ? < -£fir 

-> fc . teHtiH 1 t^-T . ±i£PCR Cisv veffi 

[0051 ] 5' -TGTAAAACGACGGCCAGT-3' 
5' -ACCATGATTACGCCAAGCTTG-3' 

GS0087403ieFtihMFKttiHB», th^aaWBl 

t h«A<0BKfJtfcfSSLTV^ i t . G S00 

[0052] (4) hh»^M,«IMR3 20m 
RNACOlfllS 

G 30087402^^^0 D N A fcftifcttlC, c D N 

A9-fr5'j-feffiHLfc. thmmmm 

MR3 2c7)mRNAC0p^5rtJ>r^-57t. ft 10' 
thWg^B,«IMR3 2fc. 18ral«Solut 
ion D^(4M T'T-iSytti'T^-b * 25 
mM ^xygtf-r-yrA, 0. 5%yr)V-3i/)V* 0. 
1M 2-^/U*7"hx^/-;W) «rJni» 

XUfc. Hfcflfcjfcti'**- h S 5 0 m 1 «atMW£» 
2M ifflWhy^A (i>H4) Sr2mlJni. ffl 
WLfc. iXK. *|&^a7xy-;U5-2 0m 1 Jni % jg-fti 
Life. •f-LTStSt. ?no*;l/AS:5m 1 MzMfaL 
fctt. 15^*^Uc. 4 <, CT-4 0 0 0xg. 

0*Jf(l3 2ml£7)X^y-;US:Jnt, -2 
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fcRNA*»«t. OTO^WCHHLTsK'J (A) 

#t4mRNA*iHiLfc. -r**>%, 

SURNAt, fi«2Xelution buff 
er(20mM Tris-HCl, 2mM EDT 
A, 0.2% SDS)t, mSW&i4Mfri>1tiUl$ 
tlX^lO 1 i got ex-dT30j§?SSr2fg*JP 

34HSI*?& Ufc. 5 M N aC 1 1 / 1 

ommi. 3 7°c-ci oftmrnwi. »&$Htfcj: Dm 

RNAfc&-&LTV*3>0 1 i got ex-dT30£@ 
iRUt. 0JRU:O 1 i gotex-dT30li wa 
shing buffer (lOmM Tris-HC 
1, ImM EDTA, 0. 1%-fSDS. 0. 1M 
NaC 1 ) tJ:0a»Ufc. MfflSSttm 
I. 6 5U'5»Wli&IL, mRNASr^aJL 
fc. a^KtcJ: 1 ). SSiLfcinRNAfcJWBU x* 
y-^ttJ&fciOSflXU:. EDRUrmRNAIi. 8 0 

HLfc. ^COmRNA^fflV^BlTWcDNA^^ff 

[00 53] (5) cDNA9-f7*9y-tf>flW 
ISS!LfcmRNAa>i5><7)cDNA£j£M\ GIBCO 
BRLa*^7UIKSilTV>l.®te¥P*SUPER S 

cr i pt ii %m\ m&izmiztix^hTv h 

3-/McfEoTffofc. Ste^H^^i 0 . mRNAK 
fflHIWfccDNAfc^rtLfctt, VtfJt?UT-*H 
X\ RNAUfciv^k^-yTftAft. 

DNA'J^— fe'?rffl^T01S^t&C:ttJ: , 5. RN 
AUcDNAltliLit.if^ T4 DNA^ 

'j* 5— J: o . cDNAaowasTSMkLfc. a 

WC. rv^-vAa*»/5>7pK$*lT^5AMOSSJ_o. 
217^ y7'J-^XTA5rfflV>T, cDNA54 7*5y 

NA^wsfcEcoRirrr^-fctfjnU ciixfc^ 

WE c o R I -CflJBfJIM^ifeSil-COS AMOS S 1 o 

y/tffV\ «ERft (KAKfM) ca»*** 
ifctiO, cDNA54 7*5U-*fEKU:. 

[0 0 54] (6) GS008740jE{k1V)££cDNA 

JiIB ( 5 ) tCfcVvtHHW:cDNA5>f7*?y-*>5 
*>. ttl O^ffl^^r-S^ft^llBERtttCiyRS* 
TiKriz-KC**, 3 7 XT' 1 2«H*W«W:. * 

/k?-£*^*^#U SEtiiS (0. 5M NaO 



H, 1. 5M NaC 1 ) 4 , T5#IS£Ht«HI£ffr> 

(3M pH5. 5) 

(lXSSCJiO. 1 5M^fc-th'J^Alr^l 5m 
M?xyK*hy^«SK«S»L pH7) 4>T'3 0# 

ft, (TXjJfJxf-^J/^y 3-^6 0 0 0, 10%Kr 
^MJHW" h 'J fc« U 6 5XJfc"C 1 ^RKS 

[0055] PtgKli, JJE ( 3 ) fctJH 

TIHI!LfcGS<X)OT40afiHWCRBrJi*«Sl: L 

Tfr->fc. d^ 2 PSiSt^ro-yS:±ISRl5?et^SD 
£T S 1 4 ifflaJ3l±> W 7*y r-f ■tf-S' 3 ^KlSSr 
ffofc. 7 -r 0.1% Ht^/MSIW- 

HJ'>A£-£tf5 0 0ml<752XSSC£i'5 6 5 , C-e 
20. 2 0aHW^>ffiV\ SfcfcO. l%Fr';//H8Sf 
■M»y>A£fct*5 0 0mlO0. 1XSSCHJ:>)6 
5°CT'2[11, 2 0#HW*o8ls->fc. -7 0XTC 

yf-y^^ r ^ x ^ y -y ^fflv^T 2 ara^- h 7 ^ 

*?7 7<f-&fT-5fc. 

[0056] 7*n-7*i: l/CJHVVfcGS008740»fiW> 
Sfll£*tf c D N AtmX^tlX 7 r- y'D N Afc 
its 32 PStaUcDNAro-7>'*S£-fl>. Uctfo 

D N A07*5-?fcffl31-*SHHiXtt7 * /kfcKfiWi 

7V- U ft 1 . 5kbpC0ft$«7)cDNA 

S ixT v > 6 9 a - y * »fc . 
[ 0 0 5 7 ] flfciifc? r-^ n-VAWb^BBBM 

[0 0 5 8] (7) cDNA'f V*t—Y9>&B3gm 

c DNA^yHf-ho^aE^y^T^j'^-s 

*-^-^-yh (ABItiW SrfflV^r^-fT-^* 

<0Kd«fc*JV^TBW**2. 3fcJ:^4t LT^-f. 
i i X-mm^ 3 T'^$ixSE?iJ(iE?iJ## 2 

1 1 8 2tfD£SPg-£l/C^i>. ^D-ypHKCIi. 
144 8J§a^Srf¥ADNAtL.T-t^. ffliRISi&jEg 
■t#ATGj6»feaillffjfcjtfiB»TAG4-C^)l 182 

-^tLXn-oX^tz. EW#f2m&*l4DNAS 
«i»i*»^8WSft* r 5 ySEE?>J?:Se?(l#-^ 1 1 LX 
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[00 5 9] ?D-ypHKCtjfA§^JtDNASa 

yi^7$yi^fc-afflHtt£jj?U£. «t>fflHtt<o 

m^tzffl&lZK* f-**/l*)H 5|g® { H y d r o p 
hobic segment5)T'* t ). I««K 

X%h (Neuron 5g 767H(1990). 
■»Mxyx 25l£ 939K(1991) . iMx 
V* 2 5 1g 9421(1991) > Nature 
34 9^ 7 0 OH (1991) ) . -I<0H5ffi$fc 

Wfc D (Biophys. J. , vol. 66, 10 
61-1067 (1994) K ;n-y P HKC(;S 

y*y-0\xEfl|£«»l/C*$»K 4fc75y«R5!lttl 
00X-RU;. *fc, ?o-ypHKCfc#A3*ifc 
DNA«HH»d*»i9»»3<x675yBll»Wi. J. M 
ol. Biol. vol. 157, 105(1982) 
OHydrophathy a n a 1 y s i s liZXiX 

fcj&%S>flTUS6O(0R*aaH4Sl. S2. S3, 

S4. s5t>J:VS6-fe;/.x>'h£JS%. s^k^os 
4*.7xyH&. 02^-ftfcO. 2 04*B<o?VW 

^s>«aa*»jttf, jE«wr*«^fc7;i^E f -^*fctt 

IBM 

Met Val Gin Lys Ser Arg Asn 

1 5 
Glu Lys Lys Leu Lys Val Gly 
20 

Asp Ser Thr Arg Asp Gly Ala 
35 

Lys Arg Gly Ser He Leu Ser 
50 55 
Gly Lys Pro Pro Lys Arg Asn 
65 70 
Leu Tyr Asn Val Leu Glu Arg 
85 

Ala Tyr Val Phe Leu Leu Val 
100 

Ser Thr He Lys Glu Tyr Glu 
115 

Leu Glu He Val Thr He Val 
130 135 
He Trp Ala Ala Gly Cys Cys 
145 150 
Leu Lys Phe Ala Arg Lys Pro 
165 



JINature 3 4 9^305^(1991)). 

s4-fe^>M*j»jE««tflftffc7syi8aBa±. + 

ki>*ZtlZ^& (Natu re 353^ 7 5 2M 
(1991) ) . tt:S4-krxyhmT§slgB9l 

±X-mWj:m (core) fcfc* t fc#ifc*UO** 
(Nature 34 5& 6 7 2JC ( 1 9 9 1 ) ) . 

ttK* +**il>£ a- Vt&mteTX'hh bulbil 

*. 

[0060] 

v-7£?mt74 v-t ixmmm&DHAmtf 

[006 1] 

[0062] mm^r i 

E?iJcOft$: 393 75 m 

mm-. -** 



Gly Gly Val Tyr Pro Gly Pro Ser Gly 

10 15 
Phe Val Gly Leu Asp Pro Gly Ala Pro 

25 30 
Leu Leu He Ala Gly Ser Glu Ala Pro 
40 45 
Lys Pro Arg Ala Gly Gly Ala Gly Ala 
60 

Ala Phe Tyr Arg Lys Leu Gin Asn Phe 
75 80 
Pro Arg Gly Trp Ala Phe He Tyr His 

90 95 
Phe Ser Cys Leu Val Leu Ser Val Phe 

105 110 
Lys Ser Ser Glu Gly Ala Leu Tyr He 
120 125 
Val Phe Gly Val Glu Tyr Phe Val Arg 
140 

Cys Arg Tyr Arg Gly Trp Arg Gly Arg 
155 160 
Phe Cys Val He Asp He Met Val Leu 
170 175 
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lie Ala Ser He Ala Val Leu Ala Ala Gly Ser Gin Gly Asn Val Phe 

180 185 190 

Ala Thr Ser Ala Leu Arg Ser Leu Arg Phe Leu Gin He Leu Arg Met 

195 200 205 

He Arg Met Asp Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Val 

210 215 220 

Val Tyr Ala His Ser Lys Glu Leu Val Thr Ala Trp Tyr lie Gly Phe 
225 230 235 240 

Leu Cys Leu He Leu Ala Ser Phe Leu Val Tyr Leu Ala Glu Lys Gly 

245 250 255 

Glu Asn Asp His Phe Asp Thr Tyr Ala Asp Ala Leu Trp Trp Gly Leu 

260 265 270 

He Thr Leu Thr Thr He Gly Tyr Gly Asp Lys Tyr Pro Gin Thr Trp 

275 280 285 

Asn Gly Arg Leu Leu Ala Ala Thr Phe Thr Leu He Gly Val Ser Phe 

290 295 300 

Phe Ala Leu Pro Ala Gly He Leu Gly Ser Gly Phe Ala Leu Lys Val 
305 310 315 320 

Gin Glu Gin His Arg Gin Lys His Phe Glu Lys Arg Arg Asn Pro Ala 

325 330 335 

Ala Gly Leu He Gin Ser Ala Trp Arg Phe Tyr Ala Thr Asn Leu Ser 

340 345 350 

Arg Thr Asp Leu His Ser Thr Trp Gin Tyr Tyr Glu Arg Thr Val Thr 

355 360 365 

Val Pro Met Tyr Arg Tyr Arg Arg Arg Ala Pro Ala Thr Lys Gin Leu 

370 375 380 

Phe His Phe Leu Phe Ser He Cys Ser 
385 390 
1 0 O 6 3 ] ffifl|#t 2 I8<7)$5C: Z#£g 

mn&m : sat eriwwb: cdna 

EM 

ATG GTG CAG AAG TCG CGC AAC GGC GGC GTA TAC CCC GGC CCG AGC GGG 48 
Met Val Gin Lys Ser Arg Asn Gly Gly Val Tyr Pro Gly Pro Ser Gly 

15 10 15 

GAG AAG AAG CTG AAG GTG GGC TTC GTG GGG CTG GAC CCC GGC GCG CCC % 
Glu Lys Lys Leu Lys Val Gly Phe Val Gly Leu Asp Pro Gly Ala Pro 

20 25 30 

GAC TCC ACC CGG GAC GGG GCG CTG CTG ATC GCC GGC TCC GAG GCC CCC 144 
Asp Ser Thr Arg Asp Gly Ala Leu Leu He Ala Gly Ser Glu Ala Pro 

35 40 45 

AAG CGC GGC AGC ATC CTC AGC AAA CCT CGC GCG GGC GGC GCG GGC GCC 192 
Lys Arg Gly Ser He Leu Ser Lys Pro Arg Ala Gly Gly Ala Gly Ala 

50 55 60 

GGG AAG CCC CCC AAG CGC AAC GCC TTC TAC CGC AAG CTG CAG AAT TTC 240 
Gly Lys Pro Pro Lys Arg Asn Ala Phe Tyr Arg Lys Leu Gin Asn Phe 
65 70 75 80 

CTC TAC AAC GTG CTG GAG CGG CCG CGC GGC TGG GCG TTC ATC TAC CAC 288 
Leu Tyr Asn Val Leu Glu Arg Pro Arg Gly Trp Ala Phe He Tyr His 
85 90 95 
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GCC TAC GTG TTC CTC CTG GTT TTC TCC TGC CTC GTG CTG TCT GTG TTT 336 

Ala Tyr Val Phe Leu Leu Val Phe Ser Cys Leu Val Leu Ser Val Phe 

100 105 110 

TCC ACC ATC AAG GAG TAT GAG AAG AGC TCG GAG GGG GCC CTC TAC ATC 384 

Ser Thr He Lys Glu Tyr Glu Lys Ser Ser Glu Gly Ala Leu Tyr He 

115 120 125 

CTG GAA ATC GTG ACT ATC GTG GTG TTT GGC GTG GAG TAC TTC GTG CGG 432 

Leu Glu lie Val Thr He Val Val Phe Gly Val Glu Tyr Phe Val Arg 

130 135 140 

ATC TGG GCC GCA GGC TGC TGC TGC CGG TAC CGT GGC TGG AGG GGG CGG 480 

He Trp Ala Ala Gly Cys Cys Cys Arg Tyr Arg Gly Trp Arg Gly Arg 

145 150 155 160 

CTC AAG TTT GCC CGG AAA CCG TTC TGT GTG ATT GAC ATC ATG GTG CTC 528 

Leu Lys Phe Ala Arg Lys Pro Phe Cys Val He Asp He Met Val Leu 

165 170 175 

ATC GCC TCC ATT GCG GTG CTG GCC GCC GGC TCC CAG GGC AAC GTC TTT 576 

He Ala Ser He Ala Val Leu Ala Ala Gly Ser Gin Gly Asn Val Phe 

180 185 190 

GCC ACA TCT GCG CTC CGG AGC CTG CGC TTC CTG CAG ATT CTG CGG ATG 624 

Ala Thr Ser Ala Leu Arg Ser Leu Arg Phe Leu Gin He Leu Arg Met 

195 200 205 

ATC CGC ATG GAC CGG CGG GGA GGC ACC TGG AAG CTG CTG GGC TCT GTG 672 

He Arg Met Asp Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Val 

210 215 220 

GTC TAT GCC CAC AGC AAG GAG CTG GTC ACT GCC TGG TAC ATC GGC TTC 720 

Val Tyr Ala His Ser Lys Glu Leu Val Thr Ala Trp Tyr He Gly Phe 

225 230 235 240 

CTT TGT CTC ATC CTG GCC TCG TTC CTG GTG TAC TTG GCA GAG AAG GGG 768 

Leu Cys Leu He Leu Ala Ser Phe Leu Val Tyr Leu Ala Glu Lys Gly 

245 250 255 

GAG AAC GAC CAC TTT GAC ACC TAC GCG GAT GCA CTC TGG TGG GGC CTG 816 

Glu Asn Asp His Phe Asp Thr Tyr Ala Asp Ala Leu Trp Trp Gly Leu 

260 265 270 

ATC ACG CTG ACC ACC ATT GGC TAC GGG GAC AAG TAC CCC CAG ACC TGG 864 

He Thr Leu Thr Thr He Gly Tyr Gly Asp Lys Tyr Pro Gin Thr Trp 

275 280 285 

AAC GGC AGG CTC CTT GCG GCA ACC TTC ACC CTC ATC GGT GTC TCC TTC 912 

Asn Gly Arg Leu Leu Ala Ala Thr Phe Thr Leu He Gly Val Ser Phe 

290 295 300 

TTC GCG CTG CCT GCA GGC ATC TTG GGG TCT GGG TTT GCC CTG AAG GTT 960 

Phe Ala Leu Pro Ala Gly He Leu Gly Ser Gly Phe Ala Leu Lys Val 

305 310 315 320 

CAG GAG CAG CAC AGG CAG AAG CAC TTT GAG AAG AGG CGG AAC CCG GCA 1008 

Gin Glu Gin His Arg Gin Lys His Phe Glu Lys Arg Arg Asn Pro Ala 

325 330 335 

GCA GGC CTG ATC CAG TCG GCC TGG AGA TTC TAC GCC ACC AAC CTC TCG 1056 

Ala Gly Leu He Gin Ser Ala Trp Arg Phe Tyr Ala Thr Asn Leu Ser 

340 345 350 

CGC ACA GAC CTG CAC TCC ACG TGG CAG TAC TAC GAG CGA ACG GTC ACC 1104 

Arg Thr Asp Leu His Ser Thr Trp Gin Tyr Tyr Glu Arg Thr Val Thr 



j 
I 
i 



(12) 



«FBPF9-1 91882 



355 360 365 

GTG CCC ATG TAC AGG TAC CGC CGC CGG GCA CCT GCC ACC AAG CAA CTG 1152 
Val Pro Met Tyr Arg Tyr Arg Arg Arg Ala Pro Ala Thr Lys Gin Leu 

370 375 380 

TTT CAT TTT TTA TTT TCC ATT TGT TCT TAA 1182 
Phe His Phe Leu Phe Ser lie Cys Ser *** 
385 390 

[0064] m\m 3 mcom: 

177 K-Knj;-: mmk 

wins. : mm mmmm: cdna 



GCGCGGCCCA AGCCCGGCAG GAGTGCGGAA 60 
GGGGGCCTGG GCTGGGGCCC GCGCCGCCCC 120 
GACCCGGGGC GCQCCCGCC AGGCACC 177 

mm-. Z*« 

W^nWk' cDNA 



CGCGGAGCGA GGTGGCCGCA GCGTCTCCGC 
CCGCCGCCTC GGCCATGCGG CTCCCGGCCG 
CCGCGCTCCG CCCCCGCTGA GCCTGAGCCC 

too65] wmm 

mmm = mm 

ACCCCACTTT TTGTTGTTCA TTATTTTGAT 
CAAAGGAAAA AAAAAAAAAA AAAAAAAAA 
[00 66] SW#t5 
ffiW0>£3:253BS*t 

mmcom : mm 

GATCCAGTCG GCCTGGAGAT TCTACGCCAC 
GTGGCAGTAC TACGAGCGAA CGGTCACCGT 
TGCCACCAAG CAACTGTTTC ATTTTTTATT 
TGTTCATTAT TTTGATTGAT TTTTTTTCTT 
AAAAAAAAAA AAAAA 

[01] Bill, bh«fcJ:^bh»:fc(t 



TGATTTTTTT TCTTTAAAAT GTATTTTTCA 

mm-. 

Efll^ffiH: cDNA 

CAACCTCTCG CGCACAGACC TGCACTCCAC 
GCCCATGTAC AGGTACCGCC GCCGGGCACC 
TTCCATTTGT TCTTAAACCC CACTTTTTGT 
TAAAATGTAT TTTTCACAAA GGAAAAAAAA 



60 
89 



60 
120 
180 
240 
255 



[(32 ] H2ii. ^mcom^^-vttmm 



[tan 



GS 008740 




(13) ^¥9-19 188 2 



[H2] 



MVQKSRNGGV YPGPSGEKKL KVGFVGLDPG APDSTRDGAL LIAGSEAPKR 50 



GSILSKPRAG GAGAGKPPKR NAFYRKLQNF LYNVLERPRG WAFIYHAYVP 100 



~S1 22 

LLVFSCLVLS VFSTIKEYEK SS EGALYILE IVTIWPGVE YFVRIWAAGC 150 



CCRYRGWRGR LKFARKPFCV IDIMVLIASI AVLAAGSQGN VFATSALRSL 200 

+ 



RFLQILRMIR MDRRGGTWKL LGSWYAHSK ELVTAWYIGF LCLILASPLV 250 
+ + + + 

_H5_ 



YLAEKGENDH FDTYADALWW GLITLTTIGY GDKYPQTWNG RLLAATFTLI 300 

__Si • . ; 



GVSFFALPAG ILGSGFALKV QEQHRQKHFE KRRNPAAGLI QSAWRFYATN 350 
LSRTDLHSTW QYYERTVTVP MYRYRRRAPA TKQLFHFLFS ICS 393 



[*K«E13 
[«E*tt] SHE 

GS008740 SffFtfflSKfciJKifctftf)/— f > 



[02] H2tt. *»"»03lfirF* t 3-H-f 4ga*W 
[?«ttiE2] 

mmmm] mm 
mmmmzi mi 

[El] 
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^mm.m\ismB:i-3 ±m*¥ m 



